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^SL%mm^ i^^HJ&m - POWER AMPLIFIER HAVING ACTIVE BIAS CIRCUIT) 



A power amplifier having an active bias 
circuit and a method thereof are provided. The 
power amplifier includes a power amplifier 
transistor and an active bias circuit. The active 
circuit is provided for receiving an input power 
and applying a bias to the gate of the power 
amplifier transistor. The bias will increase 
corresponding to the increase of the input power. 
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^x^mm^ C^^HJ&m - power amplifier having active bias circuit) 



Therefore, the power amplifier of the invention 
will have excellent output power, linearity and 
power-added efficiency no matter what the input 
power is. 
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m m M ^ m ^ 

m A ^ m ^ - ^ ^ ^ ^ ' -B- 4^ ^'J ^ # M ^ ' 

# A ^ (power amplifier, PA) ' ^ m. ^ 
(microwave circuits)^ ' >n 1 — "i^ t ± ^ ^ ^ ^ " 
-kp it ' ^ M m '9: ^ M i^dX} ' t>t ^ 'ft ffi ^ ^ A H 
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x/] if M(power gain) M ^ti ^ ^^(power-added 

efficiency, PAE) <> ^ ^ Ik h ^ ^ ^ii ^ ^ ^ 

^ « ^ «^ ;&o S^: ^ (PAE) 6fj^^M-^t^^>*^^AII)lfjL 

^ ^ # ^ ^ >.1illr ib j;!; # ;^ ' w^f ;6t» $i 

(PAE) = ( it ^ ib ^ - i >7?L ^ ^ ^)/ i ^ ^ 

1^ it; jc;;; ii^ > sj] ^ ^ ^ s-ti Wi ii^ ^ " -kp % \ m ff\ ^ ' ^ 
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compression) • ^ if ^ ;^ ^ at # ± ' ^ j;!/ ;^ A ^ 

'I-^ 1 inear i ty ) ^ ' ^ # ii{ -ft !^ ^ * » 
1^ 2 SI ^ — # -f 51- It € a^B ^(semiconductor 

transistor) A H € 5^ ^ * ffl " ^ 4 ^ 2 




aa 



' -kp m ' 



-CMOS 



a 
aa 



' ^ tvg ^ 



B^a ^202 



m >^(gate 



bias) ' Pin ^ |^ ^ j;!; ^ • Pout 1^ it} ^ ° ^ # 6^jCM0S 
j^^^^A^t ' '-^S:;l:^^fflA,^(class-A)6^j^^M(bias)^ 
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T it ^ ^ 41- 8^ ^ ^ - 9 6^) ' ^ # ^ dJ - ^ >5- ♦ mf 

ffi a m - *^ ^ 4^ ^ A 'J- ib - m a^a It ^ ^ A H 4^ - 

f4\ ^ ' tL ^ ^ — ^ ^ J a .s. 1^ ^ ^ 

itj - ffl M ' ^ t -f^ M # ^ III ^ ^ ^ rfij fh 
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^ j;!; ^ it rfij fl" i% ^ — ^ >fb * ^ ' >^ — 'I^t ^ ^ - 1^ 

'^4 ^ ^ t ^ - » 

.i^ ^/f it ' >jt ^ # B-^ ^ A ^ t ' -jt -fg. 6^1 ^ ^ 

j:;^ i|i . ^ ^ t ^ ^ ^ ( -ffii ;!f^ # ^ # 

41- * # lit fft &^ ffl ^4 M m ( ii ;^ # -f^ -i^L # m. 

J- ^ ^ m T ) " Sitb ' ;^#8^^Jf^^^Ai§ ' I^Bf^^# 

^A ;^ A H ^ #3^ 1^ iil # 1^^ #i -fi 60 .ii >^ ' 

j-x >a # .^it. A B IS. ^ B .^^ ;^ A ^ ^ A 6<j # m ;<?o ^ 
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5tt ^ ( P AE ) • ffib ^ J-X 1^ -fg. Jl >J!l ^ ^ ^ » 

^^3S1 t ' Pit^lt^^;!7^Pin6^j^i^ > ^^^306^ 
# 5i la ^ a ^ ' 6^) ^ ^ ^ 3 0 6 -sf JX ^ # A ^ 



a 
aa 



1 3 0 2 X, ffl ^ -f^ 

Vgb /73^ j|>f ^ i% ( /ir^ # -ft -fc # .^>C. ^ A JL IS Fal t ) ♦ 



A H 4a ^ ^ ^ ^ ih ^ ^ #it -fi 6f) .11. '1-4 >^ 



_L ^/t i4 ' 



Tfc ^ ^ i. 




5^ ^ j;!/ ^ A 





11955twf.pid 



^ 10 I 



iirmt^m (7) 



a 
aa 



Ht ' ^ ^ ^ ^ ;K B ^ • ^ 

^ - tb a " tt # as ^ 5 ffl ' ^ t ^ ^ 3 a 



a 



t ^/T ^ * ^ 

W -tsfe 




;^vgb ' ^ ^jj ^ ^ A n ^^%^B^^mmi^ 
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#5l ^ ^ J;!; ^ ' ^ ^ ^li^ ^ ^ ^ ' ffQ ^ lit 6^ 

>w j;!? # ' * # lit i% f^l ^ <i » 




i# ;^ A H t ' ^ ^ ^ ^ ^ it ^ 1^ ^ m 
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«» 0 ^ -Jt 
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W-r ^7 St ♦ m itb A ;!r^ 




^A ;^ A ^ ^ ^ W=} 
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) ' ffij -iSt 15. ^ ^ ' ^ # * ^ li 60 FtI ^ ^ 



<i { '^iU^ m 'i'f ^ 
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-ft H Fa^ T ) ° • 4^ 
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^ 7 Bl i^t ^ 4^ # ^ — * ^fe -f?'] ' ^ A ^ ff} 

3^ :^CMOS ^ ^ ^ n ^ - % yf^ M m <• tt ^ M ^ 7 ffl ' - 
^;tit^^Jt€5^ :^CMOS j^Jj ^ ^ X ^ 700 > A t t b^h It702 
j;!? ^ 5Si A ^ 7 0 0 ^ i ^ ^ ' # -(^ <^ - ^ ^ A € B^a 
" m % 5^704 M'J ^ € B^a ^702 ^i$k MVgbl 



t 



^ ^ € ^ # ^ P-B- -i/t. 2c se. 



(impedance match). *• 

^ ^ ^ i$k Bl % J^704 t ♦ 
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4: 



a 



^ m fia-72 0 ^ » 
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7 1 8 ^ # ^jt na. 4/1. # 1^ ^ -ft ft. ^ # ^ -(b ' 
'fa;l:li]^'tns.720:2:.tna-^ » i:bl;P-i-714|a-7i6:^€l?§-'(iA 
^ ' m j;^ € B^a ^718 |a t ia720 ^ .^^^ 5^ ^ ' K A ^ ^ 



^4 M ^ -fi ^ o 



1^ 8 H >^ 



' ^ ^ "i^ 



^ ^ m % 1^ ^ % >^ M t, ^ ^ ^ ^ " ^ m t ' 

& ^712 frl m^H^ >^Vgbl t: >.tL m M ^ * .ii ^ ;6- :^ # 

11 it ^ ^/f +4 ^ :^ ^® * 1 ^ ^ ' ^fij t b^b ^ 7 1 8 iTf 

m ^ ^ JtVgbl t /A t M * K'i <4 ^ ^ ^ * .^iL2 ^ ^ 

7F o ^ ^ ^ ^ ^ ^%hl f ^ A ^ ^ ^ ♦ ^ ;f I5] 

6^I^^^^#T (>i5t^8SI t ' 4->^-20dBm >-10dBm ^OdBm 
^5dBm ^ xjj ^ -) . Ffl ;^ <^ MVgbl 1^ ^ ^ ^ :f>^ ^ ^ -fb 
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'It " ^ i^J^ # ' # ^ >^ ^ ^ ^ ^ ' ft^^^fe ^Vgbl 

Pil -^^ if ^J'o o >it ^ 8 SI t ' A ^ A .iiL2 1^ * .i^L 1 ^ 

I t m >!t ^ PtI ^ <^ ;1 V g b 1 ♦ ?P ^ ^fe $'J -ft ^ A ^ 

7 0 2 Pfl -(^ M V g b 1 o a itb ' P4 ^ 1^ ^ ^ s£ 



0 

aa 



Axj ' ;5fe $'J B^a It 7 0 2 Ffl ^ ^ ^ V g b 1 1^ ^ if - 



|a >f^ .^^ J;!? A ^ t ' ^ ^ ^ t *t It ^ 

^ ^ bb Bl » # .^^ .^^ i# A ^ ' S >^ ^ -it *t 

^ ' S lib ^ ^ $'J ^ t >^tL Hi ^ # ^ ^ ^ A » ffii 

j;'; . ^ ^ $k ^ fv^ ^ )Si iS. ' 0 itb ^ >5L ^ $'] i^. ^ ^ 

iJil ^ /J- " ffij >(5t.. #jt ^ /V # 8f ♦ ^ ^ ^ i% Ffl ^ ^ 

^ ' m i^b ^ >sl ^ m-^ m ^ % }A A " m ^ ^/j ^ ^ X 



lil jkb ' 4-^m^A^^ff}<^ 



i# ^ 



^€ lit 'J- ' # 6^ W=f ;&o ^ 




J;!; i# ;^ A ^ 
^ yff ^ ^ -kf » 



/7IL 



' a itb ^ iir dj ^ 1^ ^ '14 



^ ^ ^ m ^ ^ - $k ^ m ' # 8^ ^ ^ 



5^ 



a A - B^a >i (system on chip, SOOtBLtf^U^k 
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7t A^k^ 7t ' ^ S. ¥j 
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s.-^mm.m (lO) 

•\± ?^ m A ^f<- ^ ^ ^ ' ^/f J-X ^ 1^ 7C # t ^ € ^ ^ >Il € B^B 




tf ^ se, S — #31 >m 60 N 52 # 1^ H ^ t ' i-x IWj S. 

m ^ ° 

m X ' 4- # # ^ A ^ t ' -fg. 60 It ^ 

j;', 8^ . ;^ # * * ^ -fe. 60 fi^ ^ M m ( -fa ;?r^ # -ft # 

^AB m. JL \^ r^^ T ) > -iSt 15. 60 ^ # • 

# 8^ * #5. 60 M -a ( ii # ^ # ,^ic. 

'f'^ H fal T ) " @ jtb ♦ # ^ # A H ' ^ ^ ^li^ 

m ^ ' a *l A 60 ^ ^ ^ ft " 

i% m e> i-x — ^ ;5fe ^ -ko ±. ' ^ ii ffl 

iX Pg. ^ ^ # ' ^ f lib 4iL # ^ ' ^ ^ ^ ^ ^ # # 

# #o ia a 1^ ' ■t'^^^n^^^^y^'l^ ' S itb # ^ # 

ti ie. SI # ^II m ^ t tt ^ #'J le. ffl m ^ ^ ^ ^ " 
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^ ^ X B ' r^^ i^L % 4- m ^ - M 
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^ fta ^ ^ ^ ^ - tb ^ 



^ ;^ A ^ 



t ' 1^ # A ^ t ' ^ ^fj - sjj ^ 
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3^ 



^ 8 SI ^ - t >;fL t >^ ^ ^b ffl ' i M 



2^ 
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^ ^b * ^ ' # ^ ^ 



m ^ — t iH ' i^-^ ^ 



^ # ,^ic. ^A #^ ^;!7 ^ A ^ t ' >^ >^ M m ^ % ^ ^ ^fj 

# tb ^ 
Bl ^ # li tJL : 

300 ^ 700 : A M ^ 



^ ^^i-h ^ ^B 
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— ^ * .ii ' — '1-4 ^h " 
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^ ' 3L ^ i^j. ^ ^ m m ^ > * t » m ^ 
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9 . ^ ^ M %l 



— m. 



7 ^1 //t ^ ^ ^ i -f-^ 




5^ ^ 



j;!? ^ A H 



jj^ , ^ t -(^ M P4 ^ ^ ^ ^ 



if 



;{fo ffn 1% ^ — ft ^b A ' 4; — >^ '1-^ ft ^b 



10. t tf ^ ^'J le. ® ^ 7 m iilt ^ * ^ i t«f ^ 



^ ^ A ^ ^ 



, ^ttt^^^^StA^^B^ali^t^ 



±.t<f^;St5l-^i->^>^-^B%>i (system on chip, SOC) tSt 
tt 1^ it ° 

11. -ka ^ n 

^ ^Jj ^ ^ X B 

tl a >s. — 
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